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cxc* c5pa6o : <e Merannoa. lle/ib M3o6peTeHnst 
- paciiinpeH/.e TexHOrtorviNecxnx bo3moxhc- 
creft n noswuienne npon3aoanTenbH0CTu 
(J>opMOo6ps30B3nvia pe*ymero penbe^a. 
OopMOo6pa303aHvie Dery.iacHoro pe/v 0 e<t>a 
ocyiuecTBnaiOT noafanHyM cn3TneM nonny- 
cxa b wwaom uuxne o6paooTxn. 06oa6oTxv 
ocyinecT9/ijJK3T nepsMemeHueM anexrpoAa- 
MHCTpyweHTa nocne xa*y;o.-o unx/ia oopaocr- 
xu Ha fi^nHy cexuMH. Hucno caxuviti paBHO 
Mucny 3Tano3 4>opMco6pa30a3Hna npcc-w/ia. 
n/iomaflb paSoMwx yMacxxoa anexTpcaa-nHCT- 
pyMeHTa yMeHbiuaeTCfl npoiua Hanpaa/iemia 
noflasw. 1 3.n. <p-/iw. 2 h/t. 



H3o6peteHwe othocwtcs x o5nacT* Ma- 

LUHHOCTpbeHMH. 8 saCTHOCTH K 3/ieKTpOXMMVI- 

Mecxo* o6pa5oTxe (3X0) Metannoa. 

Ue/ib M3o6peT3Hna - pacuiMpewe TexHO- 
/j'ornMecxMx 803MQ*HOCTeM cnoco6a 3XO 33 
ever yaennyeHMfl HCMeHxnaTypbi $opMnpye- 
mwx npo<t>u/ievi pery^apnoro peflbe^a.^ 

Ha *Mr: 1 npe/icTaB*eHa cxeMa oopa6oT- 
xm; Ha «>wr. 2 - paaaeprxa noBepxHOCT* 3/iex- 
Tpoaa-v»HCtDYMeHT3. 

Cr,oco6 ocvwecTBJiflWT a/ieicrpoAOM-KHC- 
Tpy M eHTOM. coctokuuv.muj 3 /ieTxponpoBOAH0- 
ro crepes 1 c HanecenHOv. na noaepxHOCTb 
voo/ifluue* 2. s" koto.po« ewnonHeHw otaep- 
CTMa 3 o6pa3yiouv»e cexun* oamh3ko8ux xa- 
ToziHbix Y^acTxoa 4. CTep*eHb 1 coeA"H€H c 
uiTanroM 5. h 3 «OTopy«o naaepHyra nepeAHW 

6333 6. * C 6330* 7. B 6333X 6 M 7 

K P ecTOo6pa3Ho B bmo/iMe*w 0T»epcTwa 8 m » 
Ana npoxaMKw. 3 neKTpo/iuT3. Gasw 6 n 7 koh- 
T3<TM P yK)T c aHyrpenMeft nosepxHOCTb© t P/ - 



6w 10. o5pa3y« MeaoneaTpoAHufl 333op 11. 
Ha BKyrpeHK9vt noaapxHOcrw Tpy6w 10 noc/ie 
3X0 o6pa303a>iw /iynxM 12. . 

' C6pa60TK3 npOMCXOAMT.C^SAyiOlUUM oo- 
P330M. 

OeptteHb 1 3/iexTpoAa-nHCTpyMeHTa. yx- 
penneHMW* h3 uT3Hre 5. pacnonaraercn r.s- 
peA axoAOM s oopaearwaaeMoe oTaepcTne. 
6a3upyacb nepsAneiA 6a30(H 6 no BHVTpaMMen 
noKspxHOCTM Toyow 10. a 33Ane* dawft 7 - no 
xohayxtophom aTyflKfi noxaaaHa). npnao- 
AOM noAann 3n3KTpoAa-MHCTpyMeHT3 nocpea- 
ctbom ujTaHru 5 c cy uuec t an « er c« ero 
nepeMemeHwe anyTpb T P y5w 10 na aewHWHy. 
onpeAenneMyw 3 3xoaom nepBOv\ csxunvi xa- 
toahwx yMacTxos w a o6pa6aTwaaeMoe 0 T B ep- 
erne. B Me«3nexTpcAHbiv< 3a30p 11 ^epe3 
OTaepdne 3 nocrynaeT anexrponviT. 6wxoaj»- 
u.ntfi Mepea oiaepcrue 9-. Ha xaron « anoA 
noaaeTca TexHonornvecKoe M3np«xsHv»8. o 
TeseMwe npcMexytxa soeMeHU ^to. onpeae- 
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/iReMoro cKopocTbKD <j>opMHpOB3Ht*s npc<puns 
nywOK 12 npoTnaonexamviMvi xaTQAHbiMH yva- 

3/13XTpOA"V1HCTpyMeHT HenoAB'^ eH * 

flo vicTeseMMM npoMe.T<yTxa speMeH* Aio. 3a 

KOTOpwv* cbopMnpyexcs M3CTd npo^w,™ nyHOK 
12 rny6iiwoft Ahi, TexHo/icrvtHecxoe nanps- 

xeHVie awK^iCMaeTCfl.' H3on*uv*a 2 oSecneMw- 
aaer oTcyrcTewe 3X0-33 npeAeiiaM* ziyHOx 12. 
B c/ieAywuuvt* npCMexyTOK BpeMem* npouc- 
xoa^t Hosoe nepeMemeHwe 3/iexTpOAa Ha 
AnviHy oahovi cexuMM. BKnoMaeTCa -rexHonorn- 

. MecKoe HanpJ»iK8rtMe. nepaas csxuvis h3mhh3- 
er oopa5aTbt33Tt, cneayw** yMacroK 
nosepxHOCTw, a aaefleHHan a oraepc™e sro- 
paa ceKuwfl ocymecTB/ineT A^Hewiuee $op- 
MnposaHVie npo4>wnfl o5pa6oT3HHwx nepaoa 
ce<uviea nyHOK 12 na r/iy6MHy #vj. u -epe2 
npOMexvroK apep^enw Ar 0 Hanpsxenne ot- 

' K,n:<3HaeTCfl. npowcx0A*T Houoe nepsM^en^e 
3/iexTpox:3-yiHCTpvMeHT3 Ha senwMWKy A n " HU 
ceKuww. Aanee npo^ecc norropseTcn. Hocne 
o5oaocTKvi hvhok 12 noc/ieAHe* cexuwe* *3* 

TOAHWX yM3CTKO& 4 ^QpMMpyeTCS nx OKOHMa- 

Ten&HWM ncocwnb. TaxviM o6pa30M, no' Mepe 
nepeMemeHwiR 3nexTpoA3-wKCTpyMeH73 or 
3X0X13 TpySbi 10 < abrxoAY /iyhkm 12 $QP M "PY~ 
erca H3 ace* ee BHyrpsHHSv nooepxHOCTM. 
Hp* no/iHOM 3ar/iv5neH J /:w xaTGAa 3 OTaepCTn* 
033-/poBaHtie sro ocyuiecTs/rsaTC* no bhyt- 
• pannei* noaeoxHOCTw oraeDCT-.ia npu iiomcihh 

533 5 VI 7. i/l3MeH6HMS A'/dMeTpOB OTSepCTMM 

^ s v,3onsTcoe 2 n o.:c52hhoctm 3X0. car.aan- 
Hwe c KpaeawMvt 3tp , <j>exT3MM 3 npou.eccs oc- 

pafiOTKM. C03A3JOT yC/lOo** c5033033MMS 

c6epoo5pa3HO'^ ctiopMu /lywoK. 

n o m m e p . Cnccoo 3X0 pear^osan na 
3wcnepwMeHT3/ibnofi ycTartcaxe 3i-'M- Ocy- 
mftcraflflnw c6o30otkv rpy5 H«p«aaewmew 
era/in c BHyTpSKHn.* ^OMerpoM 12 mm, A™' 
Hn;i 1 000 mm. xonmvuia creHxvt 2 mm. Ha awyT- 
p* M He* nosepxKOCTvi rpy6 Ryno/iHsnuCb 
n Y H*v, flwaMerpoM 5 mm, rnyawHOvi 0.5 mm. 
pacnonoxcCHMwe Ha o5pa3y»ou;M.x noeepxho- 
ctm c maroM 6.5 mm no" vrne ms>kay oop^y- 

KHU^MM. p33HOM 90 . 

OopAnoTxa ocyuiecTs/ia/iacb npu cneAyo- 
lUMX.ycnQB^flx: 



3X0 aaruTuexw npufUiaoAw/iacb a/iexipo- 

AO M- ^ H CT py M6 HT CM , PBiiaiOLUMMCfl" Ka^CAOM, 
SbJnOilHeHHblM B BV1AS /ia-P>'HHQrO CTep>KHS am- 

SMerpoM 1 1 ,5 mm c snuHQw pacoHG'/t msctvi 50 
5 . mm vi n3onauMe£ HepaOOMwx y^acTKoa r.aGca- 
H030W nnenxOM TO/imviKOvt 0,1 mm. K TOp^aw 
CTep:<H5? npwcoeA^^eHbi xanpcnoHoswe 033-01 

C K3H3/13MM A^« npOK2MKH 3/ieKTpOnHTa. 05pa* 

ooTKa 33roTOsxvi, 5?ansiK)iueftcfl 3HOAOM. ocy- 

10 ULieCT3£>in3Cb SrteXTpOAOM-MKCTpyMSHTOM. 

nnoaAaAb xaroAHbix n^raH Koroporo vtaMexs- 
/iscb npOTMGono/ioxHo wanpaa/iannKD nosaMw 
n nMena cnaAyiomws 3H2seHw»: Ft =» 15 mm*. 



rinnTHnCTb TO^a. 
A/Cm" 

3nftXTZ-onytT. Mac % 



35 

+35% H2O 
Pann-:c»e Hano.^^eHwe. B 1 0 

CKOPOCTb PPOKHMK'/l 

3neKTpof!nra. m/c j 
Ha u a/ibHaf s^/iv.^viMa 
Me;K3neKTuOAHoro c 

3930p3. MM v 
HVli<n3. C 



':0 



F 2 « 7,5 mm 2 , F3 = 5.0 mm"., ta^ 1.2,3- noMen 
15 c-exuwu. 8 xay.AOW cexiiwvi 5wnvi pa3weui3Hw 
AsenaAUaib paoo^'/x ynacTKOs. no rpve H3 ^a;x- 
AOS 0Ppa3yxDuiev't. nporpawMa AiM^ewwa 
3nexTpOAa-^HCTpvM='-ra 33A5sanacb npa no- 
Momw cwct8mw sny n22-iM Cvictbm3 nnv 
20 c6acneMM3a/ia paaencreo a>2Ma Maranr.a np*.*. 

HSnOHHOM SSOAS paOCsevl M5CTu* X3TCA3 3 01- 

sepcTvte s Msyane vi 3 xonue o-:pa6oTx-< nyxew 

3/i^:<TpOA HGnoA*> vl ^-SH v: B2AS~ o6oa50Txy. 
25 npoK3 u .X3 3*e>;-poru';V3 ocyiuac:3/;a.T<*cb 
acTpe^HO Ksnpaane^iito npcTsrwaawMfl. 

napyxHOfl noospyHOCT'/i Tpyob;. na x^roAa 

nOCpSACTSOM anSKTpOnpOiSOAHOW UT3Mn\ 

30 TpySa 6a3vipo33/'.i5Cb nq h3PY>xhovi no- 
BeoXHOCTM 3 npu3M3X. nepeACCp3Q0T;<0^ ne- 
oe^HvtM cpea TpySy cooMaiiiartfr c*H.r^;icM 
paOo'M?-"! ya'cr* 3re«TpOAa-viHCT 3-yMeHra. 
n;.. ! ii-r:Aa»-» w b'e nocn? o5pa6orxw 33*^?'^ 
35 r.0K3^ar.>». mto GT:<noMe»-Me or #op.vh: *^*r<- 
woro npo^vmP cccvaaviiio 0,03 mm mov, uepo- 
xo*3TCCTK R a = 0..T2 -km. hto ecu i ^ . u yor 
TcxHiiMecK-.iM ycno3w»M na Aa HM ^ a wsaervie. 
Ulcr.onoSO&aHvie cn-jcuO^ 3X0 p^-y^^P 
40 ^oro pe^beoa no^cn^r pacuvipwrb t^xhc- 
nor^Mecxvte ao3MC>xHur;»v^ y^ ,/,He "^ 
HOMeHK^ary'pb; ^opM^pyaMWx npoo^/ievi. 
xpcseTorc noabiUJcJ.'OTC^ rjM^ucib nnpe-.^ao 
avire.nb.-iocTb ccosootxw. 
45 O 0 p m v n a m 3 0 5 p s » « ^ - 

1. Cnocob 3n-KTpo/,uM^wec:<oro OCpMOOO- 
pa3053HMR perv-nsrpHoro per.bcc&a juc^poacm- 
uiHCTpyMeHTOM. m!K^M-:c.<w nepaMsuiseMbiM 
BAonbOopa^T^ea^MC^ nos-pxMuutv;. p^goh..^ 
50 vmsctxv. Koropof.:- p3cnono>xsHbi 3 Manpaana- 

orfl^awy^CR raw. htc. c uenbio 
. pacuiwoenua T5xno'or^, e .^vi;s ooaMo^r-o 
CT3w -p- <})opM rt poaa;i'/;'-t 33A3HMtiX npo^w- 
bb # vju par.be<p-a. ^yM«poaaH«ft ^^oro 
a.-eweiiTa oar.bcoa ocyu^CTsnaKST ncoran- 

Hb.M Cn?r/^M 1 1 ' j 1 . t y n j 0 O>k A 0^ 'X^.C OO- 

paoorxM 3;^xr;-^0M-/.HcrpyM';HT O M , 

p; j0 . — ^ C^,.h,,. V.:Cr.O :(CTOOu:< p 3 QH0 

M»cr.y DrsnobC^M'^ar^ npeev-^ n 0 vi- 




Translator's Report/Comments 

Yourref: Fax of 10/03/1999 Your order of (date): 12/3/99 
(SU1696197) 



In translating the above text we have noted the following apparent errors/unclear 
passages which we have corrected or amended: 



Page/para/line* 


Comment 


Abs/Col 2/4 
(cf next line) 

Col 4/5-6 
Col 4/7 


In the abstract, second sentence, the Russian 
has the word ' rezhushchii ■ ('cutting')/ which 
is presumably a misprint for ' regulyarnyi 1 

('regular'), (cf claim 1 and title) i 

( 
J 

Lavsan = a polyester 
Kaprolon = a polycaprolactum 



This identification refers to the source text. Please note that the first paragraph is taken to be, where relevant, the end portion of a 
paragraph starting on the preceding page. Where the paragraph is stated, the iine number relates to the particular paragraph. 
Where no paragraph is stated, the line number refers to the page margin line number. 
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Novikova 
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(56) Elektronnaya obrabotka materialov. Kishinev; 
Shtiintsa, 1985, No. 2, 8-12. 

(54) METHOD FOR ELECTROCHEMICAL FORMING OF A REGULAR 
CONTOUR 

(57) The invention relates to the field of engineering, 
in particular to the electrochemical machining of 
metals. The object of the invention is to expand the 
technological capabilities and to increase the 
productivity of forming a regular contour. Forming of a 
regular contour is performed by stagewise removal of 
surplus in each machining cycle. Machining is performed 
by moving the electrode tool by the length of a section 
after each machining cycle. The number of sections is 
equal to the number of prof ile- forming stages. The area 
of the working areas of the electrode tool decreases 
oppositely to the feed direction. 1 dependent claim, 2 
figs . 
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The invention relates to the field of engineering, 
in particular to the electrochemical machining (ECM) of 
metals. 

The object of the invention is to expand the 
technological capabilities of the ECM method by 
increasing the range of regular contour profiles which 
can be formed. 

Figure 1 shows a diagram of machining; Fig. 2 shows 
the developed surface of the electrode tool . 

The method is performed using an electrode tool 
which consists of electrically conductive rod 1 with 
insulation 2, in which orifices 3 are formed, applied to 
the surface, forming sections of identical dathodic 
areas 4 . Rod 1 is connected to bar 5'/ on which front 
locating element 6 is mounted, and to rear locating 
element 7. Cruciform orifices 8 and 9 for pumping 
electrolyte through are formed in locating elements 6 
and 7. Locating elements 6 and 7 contact the inside 
surface of tube 10, forming electrode gap 11. After 
ECM, pits 12 have been formed in the inside surface of 
tube 10. 

Machining proceeds in the following manner. % 
Rod 1 of the electrode tool, secured to bar 5, is 
placed in front the entrance to the aperture to be 
machined, and is located by front locating element 6 on 
the inside surface of tube 10, and by the rear locating 
element 7 in a j ig bushing (not shown). The electrode 
tool is moved into tube 10 by a feed drive via bar 5, by 
an amount which is determined by the entry of the first 
section of cathodic areas into the aperture to be 
machined. Electrolyte is fed through orifice 8 into 
electrode gap 11, and exits through orifice 9. The 
process voltage is applied to the cathode and anode. 
The electrode tool is stationary during a time interval 
At 0 , which is determined by the rate of formation of the 
profile of pits 12 opposite the cathodic areas. At the 
end of the time interval At 0 , during which part of the 
profile of pits 12 is formed with a depth Ah L , the 
process voltage is switched off. Insulation 2 ensures 
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the absence of ECM outside the boundaries of pits 12. A 
new movement of the electrode by the length of one 
section takes place in the next time interval. The 



starts to machine the next part of the surface, while 
the second section, which has entered the aperture, 
performs further forming of the profile of pits 12 
machined by the first section, to a depth Ah 2 . After a 
time interval At 0 , the voltage is switched off. A new 
movement of the electrode tool, by an amount of the 
length of a section, takes place. The process is then 
repeated. After the machining of pits 12 by t\ie last 
section of cathodic areas 4, their final profile is 
formed. Thus, as the electrode tool is moved from the 
entrance of tube 10 to the exit, pits 12 are formed over 
all of its inside surface. When the cathode is fully 
inserted into the aperture, it is located on the inside 
surface of the aperture with the aid of locating 
elements 6 and 7. The change in the diameters of 
orifices 3 in insulator 2 and features of ECM associated 
with edge effects in the process of machining create 
conditions for the formation of pits of spherical .shape. 

Example. The ECM method was performed in an EG- 1M 
experimental unit. Stainless steel tubes with an inside 
diameter of 12 mm, a length of 1000 mm and a wall thick- 
ness of 2 mm were machined. Pits with a diameter of 5 
mm and a depth of 0.5 mm were formed in the inside 
surface of the tubes, located on the generatrices of the 
surface with a pitch of 6.5 mm at an angle of 90° 
between the generatrices . 

Machining was performed in the following 
conditions : 

Current density, A/ cm 2 3 5 

Electrolyte, wt . % 15% NaN0 3 + 85% 



process voltage is switched on. 



The first section 



H 2 0 



Working voltage, V 10 
Electrolyte feed rate, m/s 3 



Initial value of electrode gap, mm 0.25 
Time of working cycle, s 90 
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ECM of a blank was performed with an electrode tool 
which was the cathode and was made in the form of a 
brass rod 11.5 mm in diameter with a working part length 
of 60 mm and insulation of the non-working areas with 
Lavsan film 0.1 mm in thickness. Kaprolon locating 
elements with channels for passage of electrolyte were 
secured to the ends of the rod. Machining of the blank, 
which was the anode, was performed with the electrode 
tool, the area of the cathodic spots of which changed in 
the direction opposite to the feed direction and had the 
following values: F l = 15 mm 2 , F 2 = 7.5 mm 2 , F 3 = 5.0 mm 2 , 
where 1, 2 and 3 are the section numbers. ( Twelve 
working areas were located in each . section, three on 
each generatrix. The electrode tool movement was 
programmed using a P22-1M NC system. The NC system 
ensured equality of metal removal when the working part 
of the cathode was not fully inserted into the aperture 
at the start and at the end of machining by varying the 
time during which the electrode was stationary and 
machining was occurring. The electrolyte was pumped 
oppositely to the direction of drawing. 

Current was supplied to the anode via outside 
surface of the tube, and to the cathode via the electri- 
cally conductive bar. 

The tube was located with the outside surface in 
vee blocks. Before machining, the leading end face of 
the tube was lined up with the initial working part of 
the electrode tool. 

Measurements made after machining showed that 
deviation from the shape of the target profile was 0.03 
mm with a surface roughness of R a = 0.32 mm, which 
complies with the technical specification for the 
particular product. 

Use of the method for ECM of a regular contour 
makes it possible to expand the technological 
capabilities by increasing the range of profiles which 
can be formed, and in addition increases machining 
precision and productivity. 
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Claims 

1. Method for electrochemical forming of a 
regular contour using an electrode tool which is moved 
cyclically along the surface being machined, and the 
working areas of which are arranged in the feed 
direction with the pitch of the regular contour, 
characterized in that, with the object of expanding the 
technological capabilities when forming predetermined 
contour profiles, the forming of each element of the 
contour is performed by stagewise removal of surplus in 
each machining cycle using an electrode tool with 
working sections, the number of which is equal i to the 
number of prof ile- forming stages, the area J of the 
working areas decreasing from section to 'section 
oppositely to the feed direction of the electrode tool, 
and after each machining cycle the electrode tool is 
moved by the length of a section. 

2. Method according to claim 1, characterized in 
that, with the object of increasing machining producti- 
vity, machining is performed using an electrode tool, in 
each section of which K rows of working areas with 
identical area are formed, where K > 2. , % 



Electrolyte 

Feed 

Electrolyte 



Fig. 1 



Section 
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